glucose for 48 to 72-hr and in 5.5 mM glucose for 120-hr. Therefore, we concluded that during the fetal stage of islet development, OLETF rats exhibit both morphological and functional defects.
A failure in the compensate proliferation of pancreatic//-cells, as the primary pathogenic event, has been reported in OLETF rat, a model of NIDDM. The aim of the present study is to define whether the/J-cell defect is attributed to the fetal stage islet development, if so, whether the defect involves down regulation of PDX-1 protein expression. Morphological changes, //-cell function, and the expression of PDX-1 protein were examined in the cultured fetal islet-like cell clusters (ICCs) from OLETF rats along with their diabetes-resistant control counterpart LETO rats in the presence of 5.5 or 11.1mM glucose for 48, 72, 96, and 120-hr, respectively. We have observed four abnormalities in the ICCs of OLETF rats. First, a defective morphogenesis was noted during the 72 to 120-hr ICC culture, a period characterized by a dramatic increase in both/J-cell and non-//-cell ( We also examined the hormone contents and islet cell masses in ICCs. Figure 2 shows the changes in insulin and glucagon contents in ICC extracts as the absolute values relative to the corresponding DNA content. For 5.5mM glucose culture, the insulin content in the LETO ICCs appeared to be higher than those of the OLETF ICCs (2-A). Similarly, the glucagon content in the LETO ICCs was higher at each experimental point than those of the OLETF counterparts. However, the extent was not significant because of the large individual variations (2-C). In contrast, the 11.1 mM glucose culture has a significant increase in insulin content (2-B) We monitored the functional maturation of cultured ICCs in response to glucose stimulation in both OLETF and LETO rats (Fig. 4) the male and female rats are 86% and 0% at the age over 23 weeks old, 9 but the female OLETF rats were shown to be potentially diabetic. [23, 24] The sexual dimorphism in the incidence of diabetes mellitus in the OLETF model may attribute to the ovarian hormone induced fl-cell hypertrophy in female rats. 25 A characteristic feature of male pancreas from diabetic OLETF rat exhibits fibrotic connective tissue proliferation. [11] In this study, we focus on fetal model of OLETF rat pancreas development. Therefore, the fetal ICCs from both sexes were used in this study.
The morphological observations in the control rats, namely, the development of epithelial stratification and duct-like structure, as well as subsequent insulin-positive cell outgrowths from the undifferentiated epithelial cell clusters are consistent with islet neogenesis. [29, 30] and these immature islets need to undergo additional development during the postnatal period to become mature islet cells. [31] Our data on the GSIS showed a progressive increase ratio in response to [29] A delayed maturation of the fetal fl-cells was also reported due to a lack of glucose-stimulated fl-cell mass development with low rate of fl-cell division observed in the offspring of manifest diabetic rat mothers. [21] Both of the studies further support that OLETF rats exhibit a defect involving functional maturation coupled with morphological development. Taken together, these findings suggest that poor development of functional fl-cell mass may be a result of delayed maturation of fetal fl-cells in the OLETF model rat.
PDX-1 has been shown to be essential for pancreatic development. PDX-l-deficient mice failed to develop a pancreas. [13, 15] During the early development, PDX-1 was detected in most pancreatic epithelial cells, and later only the islet hormone-positive cells and a few ductal cells were found to be positive for PDX-1 [32, 33] suggesting that PDX-1 is an important factor in pancreatic development and in mature fl-cells. 
